Introduction
Suicide is one of the leading causes of death 1 and one of the first causes of years of potential life lost worldwide. 2 In 2002, 877 000 lives were lost worldwide through suicide, representing over 20 million disability adjusted life years. Suicide prevention strategies are one of the highest public health priorities, but are hampered by the scarcity of data on suicidal ideation and suicide attempts. 3 An important first step in a public health approach to suicide prevention is to identify groups that may be at increased risk for suicide attempts.
In the United States, several sociodemographic groups have been identified that have high risk of attempting suicide. Studies have consistently documented that women [4] [5] [6] [7] and young adults 4, [7] [8] [9] are at increased risk for non-fatal suicidal behavior. By contrast, much less is known about the relationship between ethnicity and suicidal ideation and attempts. Some studies have suggested that non-Hispanic whites have significantly higher risk for suicide attempts than other ethnic groups, 6 such as blacks 4 and Hispanics. 10 However, two studies using national data failed to find any significant relationship between race/ethnicity and suicidal ideation and attempts. 4, 8 Another study, a nationally representative survey of the black population, 11 suggested that rates of suicide attempts might be rising significantly among blacks, particularly among the young.
The previous findings suggest that the relationship between age, sex and ethnicity and suicidal ideation and attempts is complex and may be changing over time. However, to date, it has not been possible to examine these relationships in detail because of limited sample sizes, focus on a single racial/ethnic group or differences in the age range of individuals of previous studies. 4, 8, 11 The goal of this study was to fill this gap in knowledge. We used data from the 1991-1992 National Longitudinal Alcohol Epidemiologic Survey (NLAES, n = 42 862) and the [2001] [2002] National Epidemiologic Survey on Alcohol and Related Conditions (NESARC, n = 43 093), 12 ,13 the two largest epidemiologic studies conducted to date in the United States. Specifically we sought to: (1) Compare the prevalence of suicidal ideation and attempts in the United States in 1991-1992 and 2001-2002 . (2) Identify sociodemographic groups at increased risk for suicidal ideation and attempts.
Materials and methods

Samples
The National Institute on Alcohol Abuse and Alcoholism (NIAAA) NLAES (n = 42 862), conducted in 1991-1992, and its successor the NESARC (n = 43 093), conducted in [2001] [2002] , are nationally representative samples of the adult population of the United States, as described previously. [12] [13] [14] [15] [16] The purpose of both surveys was to provide nationally representative data on the distribution and correlates of alcohol use disorders and associated conditions. The sample design and field methods were nearly identical, as has been described previously. 17 The target population for each survey was the US general population, 18 years and older at the time of the survey. The NESARC and NLAES overall response rates were 81 and 90%, respectively. Fieldwork, including structured training and supervision for the in-person interviews for both surveys, was carried out by the United States Bureau of the Census under NIAAA staff supervision. To assure interview quality, regional supervisors verified a random 10% of all respondents by telephone.
NLAES and NESARC respondents were informed in writing about the nature of the survey, the statistical uses of the survey data, the voluntary aspect of participation and the federal laws that rigorously provided for the strict confidentiality of the identifiable survey information. Those respondents consenting to participate after receiving this information were interviewed. The research protocols, including informed consent procedures, received full ethical review and approval from the US Census Bureau and US Office of Management and Budget. As noted previously, 17 there were minor differences in the mode of administration of the surveys, for example, whether interviewers recorded the information on paper or directly into a computer. In both surveys, data were adjusted to account for oversampling and respondent and household nonresponse and to be representative of the US population on a range of sociodemographic characteristics at the time of the study.
Diagnostic assessment of suicidal behaviors
The NLAES and NESARC included exactly the same questions to assess lifetime suicidal behaviors.
NLAES and NESARC respondents were asked the following questions: During that time when your mood was at its lowest/you enjoyed or cared the least about things, did you: (1) think about committing suicide? (2) attempt suicide? We used the first question to assess a lifetime history of suicidal ideation, whereas the second was used to assess a lifetime history of suicide attempt. A relevant difference between the NLAES and the NESARC is that the questions related to suicidal ideation and suicide attempt were asked only to those who screened into the major depressive episode section in the NESARC survey, although all respondents in the NLAES were assessed for suicidal ideation and suicide attempt. To screen into the major depressive episode section, subjects had to answer yes to one of these two questions: (1) 'In your entire life, have you ever had a time when you felt sad, blue, depressed or down most of the time for at least 2 weeks?'; or (2) 'In your entire life, have you ever had a time, lasting at least 2 weeks, when you didn't care about the things that you usually cared about, or when you didn't enjoy the things you usually enjoyed?'. To ensure equality of measurement across the NLAES and NESARC, this study focused on suicide-related behaviors of individuals who screened into the depression section of the Alcohol Use Disorder and Associated Disabilities Interview Schedule-IV (AUDADIS-IV) interview in either survey. In the NLAES survey 33.8% of respondents screened into the depression section of the interview; in the NESARC survey, 31.7% of respondents screened in.
Statistical analysis
We compared the rates of lifetime suicide attempts and suicidal ideation without attempts in the NLAES and the NESARC across all ethnic groups stratified by age and gender. Because the combined standard error of two means (or percents) is always equal or less than the sum of the standard errors of those two means, we consider two confidence intervals (CIs) that share a boundary or do not overlap to be significantly different from one another. 18 To identify groups with particularly high prevalence of suicide attempts, we defined as 'high-risk groups for suicide attempt' those groups whose lower bound of the 95% CI for the prevalence of suicide attempts was higher than the higher bound of the 95% CI in the full NESARC sample, that is, those groups with prevalence of suicide attempts higher than 2.56% (we note that that is a conservative definition of high-risk group as the full sample, by including the high-risk group, had a higher prevalence estimate of suicide attempt than it would have if the high-risk group had been excluded).
By analogy, we defined 'high-risk groups for suicidal ideation without attempts' as those groups whose lower bound of the 95% CI for the prevalence of suicidal ideation without attempts was higher than the higher bound of the 95% CI for the prevalence of suicidal ideation without attempts Suicidal ideation and attempts in the United States E Baca-Garcia et al in the full NESARC sample, that is, higher than 6.58%.
Logistic regression models were used to examine whether the rates of lifetime suicide attempts and suicidal ideation without attempts changed between surveys, after adjusting for changes in the sociodemographic characteristics of the respondents. Adjusted odds ratios, controlled for sex, race, age, income, education, urbanicity, region and MDD, were considered significant when their CI did not include 1.
Results
Lifetime prevalence of suicide attempts
Lifetime suicide attempts were reported by 2.4% (95% CI 2.26-2.59) of the respondents in the 1991-1992 NLAES and also by 2.4% (95% CI 2.16-2.56) of the respondents in the 2001-2002 NESARC (Table 1) .
There were no significant within-group differences over these 10 years in lifetime prevalence of suicide attempts for any of the demographic groups examined (Tables 2-4) .
However, the prevalence of lifetime suicide attempts varied significantly across sociodemographic characteristics in both surveys. In both the NLAES and the NESARC, risk of suicide attempt was significantly higher in women than in men. In both surveys, the age group with the highest rates of suicide attempts was the 18-24 age group. In the NLAES, individuals aged 18-24 years had significantly higher rates of suicide attempts than any other age group, whereas in the NESARC, individuals in the 18-24 age group only had significantly higher rates of suicide attempts than individuals aged 45 years and older.
In the NLAES, but not the NESARC, risk of suicide attempt was significantly higher in whites than in blacks. Native Americans were the racial group with the highest prevalence of attempted suicide in both surveys, although the differences across all racial groups only reached statistical significance in the NLAES (Table 2) .
High-risk groups for suicide attempt
Among female respondents in the NLAES, the highrisk groups were 18-to 24-year-old white and black women and 25-to 44-year-old white women. In the NESARC, the high-risk groups were 18-to 24-and 25-to 44-year-old white women (Table 4) .
Among male respondents in the NLAES, there were no high-risk groups. In the NESARC, 45-to 64-yearold Native American men were the only high-risk group (Table 4) .
Lifetime prevalence of suicidal ideation without attempts Over the decade between the two surveys, there was a significant decrease in lifetime suicide ideation (from 9.7 to 8.4%) and in lifetime suicide ideation without attempts (from 7.6 to 6.1%) in the full sample (Table 1) . There were significant decreases in lifetime suicide ideation without attempts in men and women, in whites, and in the 18-24 and 25-44 age groups (particularly among whites). In the 18-24 age group, significance was lost after gender stratification (Tables 2, 3 and 5) .
Rates of lifetime suicide ideation without attempts varied significantly across subgroups in both surveys. In the NLAES and the NESARC, risk of suicide ideation without attempts was significantly higher in women than in men. Native Americans were the race with the highest risk of suicide ideation without attempts, although the differences only reached statistical significance across all races in the NESARC. In the NLAES, risk of suicide ideation without attempts in Native Americans was only significantly higher than in blacks and Asians. In the NLAES, the 18-24 and 25-44 age groups had significantly higher rates of suicide ideation without attempts than any other group. In the NESARC, rates of suicide ideation without attempts were not significantly different in the 18-24, 25-44 and 45-64 years groups. In both surveys, rates of suicide ideation without attempts were significantly lower in the group of individuals aged 65 years and older than in any other group (Table 2) . High-risk groups for suicide ideation without attempts Among female respondents in both surveys, the highrisk groups were 18-to 24-, 25-to 44-and 45-to 64-year-old white women. In the NESARC, 25-to 44-and 45-to 64-year-old Native American women were also high-risk groups. Among men, the high-risk groups in the NLAES were 18-to 24-and 25-to 44-year-old white men. In the NESARC, we did not find any highrisk groups (Table 5) .
Logistic regression analyses
The results of the regression analyses were generally consistent with those of the bivariate analyses; a few differences emerged that remained significant after age and gender stratification (Tables 1-5 ). In most cases, discrepancies stemmed from differences that did not reach statistical significance in the bivariate, but did in the adjusted analyses, for example, a decrease in the prevalence of suicide attempts among 25-to 44-year-old white men (Table 4 ) and a decrease in the prevalence of suicidal ideation without attempts among 25-to 64-year-old Hispanic women and among 25-to 44-year-old Asian men (Table 5) .
In very few cases, the adjusted analyses led to changes in the direction of the findings, which became significant, specifically, an increase in the prevalence of suicide attempts among 25-to 44-yearold Hispanic and Native American men, and among X65-year-old white men (Table 4) ; and a decrease of the risk for suicidal ideation without attempts among X45-year-old white women (Table 5) .
Discussion
This is the largest epidemiologic study, to date, of suicidal ideation and suicide attempts. Taken together, these findings document the difficulty of reducing rates of suicide attempt in the United States over the past two decades, and are in stark contrast with the substantial progress in the treatment of depression. Several reasons may help explain this apparent discrepancy. First, although the rate of depression treatment has consistently increased over the last decade, 8, [19] [20] [21] only about half (51.6%) of individuals with a diagnosis of MDD in the prior 12 months receive treatment within that year. 22 In the Thus, many individuals with MDD remain untreated. Second, even when depressed individuals receive treatment, the quality of care received is often suboptimal. 22, 24, 25 In particular, individuals with a history of suicide attempt often receive treatment that does not adhere to published guidelines. 26, 27 Third, 27 Although on the positive side we note that the prevalence of suicidal ideation decreased significantly between Furthermore, although we observed a significant decrease of the risk for suicide attempts among 25-to 44-year-old white men, there were significant increases in the prevalence of suicide attempts among 25-to 44-year-old Native American and Latino men and X65-year-old white men. Increases in risk for suicide attempts among 25-to 44-year-old Hispanic men may be related to difficulties with acculturation and loss of culturally-specific protective factors, as previously hypothesized, [28] [29] [30] whereas the increase among 25-to 44-year-old Native American men provides additional support for the growing concerns regarding suicidal behaviors in this ethnic group. 28, 31, 32 Both findings stress the importance of examining the needs of ethnic minority populations and of developing culturally congruent interventions. The increased risk among X65-year-old white men is consistent with prior reports of increased rates of suicide attempts and deliberate self harm in the older age groups, particularly among men, during the past two decades. [33] [34] [35] This is a source of concern because of the high lethality of attempts in this age group. 36 On the other hand, the decrease in the risk for suicide attempts among 25-to 44-year-old white men is a surprising positive finding that warrants further investigation. Future studies should examine whether this decrease, at least in part, is the result of preventive strategies that could be applied to other groups with elevated suicide risk. Overall, our findings highlight the value of conducting stratified analyses that can identify changes over time in specific segments of the population.
Our stratified analyses also identified specific groups with high risk for suicide attempts, suggesting some priorities for action. White women 18-44 years old had high rates of suicide attempt in both surveys, and black women 18-to 24-year old (in the NLAES) were also high-risk groups for suicide attempts. Our results confirm previous reports of higher prevalence of suicide attempts among young women, 4, 7 but refine them by better delineating the ethno-racial groups at highest risk. It is possible that young women may have a general predisposition towards suicide attempts, but that this predisposition may be attenuated in Asians and Hispanics by their cultural norms and religious beliefs, 31, 37 as well as by their overall lower rates of psychiatric disorders. 15, 32, 37 Alternatively, it is possible that the biological (for example, genetic), psychological (for example, impulsivity) and environmental (for example, stressors) characteristics that predispose to suicide attempts are more prevalent among white and black women than among women of other ethno-racial groups. 37 Twin studies, which allow for a decomposition of the group variance between genetic and environmental factors, may help test these competing hypotheses.
Our results of high rates of suicide attempts among Native American men 45-64 years old (in the NESARC) are also consistent with the high prevalence of psychiatric disorders 38 and suicide attempts previously reported among Native Americans. 28 Although the reasons for the high rates of suicide attempts among Native American are unknown, they are likely related to the high prevalence of depression, substance use disorders, including alcohol, and posttraumatic stress disorder in this population. 29, 30, 38 They underscore the importance of implementing prevention and treatment interventions to decrease the burden of mental disorders in this underserved population.
To date, most interventions have been aimed at decreasing the effects of suicide risk factors. Our findings, by identifying high-risk groups, confirm the importance of continuing to do so, but also highlight the need to identify protective factors. Examples of those factors include culture-based strengths like spiritually based coping, extended social support networks, flexible family roles, strong family ties and positive ethnic group identity, which have been cited as protective factors against suicide risk, 39,40 as well as survival and coping beliefs, responsibility to family and moral objections to suicide among specific ethno-racial groups. 31 Interventions that take into account the local culture and particular needs of specific populations are likely to lead to significant decrease in suicide rates. 41 The recently completed second wave of the NESARC, which includes extensive information on social support and cultural identification variables, may provide additional information to inform the development of ethnicspecific preventive interventions.
This study has the limitations common to most large-scale surveys. First, the assessment of suicidal ideation and attempts was based on self-report, and not confirmed by the use of medical records. Second, because NLAES and NESARC sampled only civilian households and group quarters populations 18 years and older, information was unavailable on groups such as adolescents or individuals in prison. Third, the questions related to suicidal ideation and suicide attempts were asked to all respondents in the NLAES, but only to those who screened into the depression section of the AUDADIS-IV in the NESARC. 42 To adjust for this, we limited our NLAES analysis to those individuals who screened into the depression section of the AUDADIS. Furthermore, the number of individuals who did not screen into the depression section in the NLAES and reported a suicide attempt was very low ( < 0.1% of the NLAES sample), suggesting that restriction is unlikely to have changed our pattern of results. Finally, the lethality of the suicide attempt was not assessed, limiting our ability to assess its severity.
Despite these limitations, the NLAES and the NESARC constitute the two largest epidemiologic surveys to date to provide information about suicidal ideation and suicide attempts. Our findings indicate that the overall prevalence of suicide attempts remained unchanged from 1991-1992 to [2001] [2002] , and identify specific high-risk groups and groups for which the prevalence may be increasing. Given the morbidity and mortality associated with them, urgent action is needed to decrease the prevalence of suicide attempts in the United States.
